###### Strengths and limitations of this study

-   The size of the study is unique, measuring the prevalence of urinary catheterisation in over 9 million patients over time.

-   Previous work has predominantly focused on the insertion of catheters (incidence), our study adds to this by providing an understanding of the scale of utilisation (prevalence).

-   Different interpretations of operational definitions by clinical staff or desirability bias could influence results by either over or underestimating prevalence.

-   Fixed protocols for data collection resulted in the absence of some key information, for example, the reason for insertion of catheters.

-   A full comparison with other studies or data systems is not possible because operational definitions differ.

Background {#s1}
==========

Harm from urinary catheters and associated urinary tract infection is common. Variation in catheter prevalence between patient groups, settings and specialties may exist with studies reporting a catheterisation rate of 12%--26% among hospitalised patients.[@R1] Yet surprisingly limited information exists with respect to the variation in catheter prevalence. While potentially beneficial for some patients, urinary catheters may be inserted without robust clinical indication in 30%--50% of cases.[@R5] Additionally, even when patients do meet appropriateness criteria for urinary catheterisation, they often remain in place for longer than necessary.[@R11] Despite evidence-based guidance,[@R12] a plethora of practices exists in the management of urinary catheters, especially in hospital settings and may explain some of the variation. The decision to catheterise a patient is usually taken by clinical staff and management is overseen by nurses, other healthcare professionals and the patient themselves. Handoffs in maintenance of catheters provide opportunities for error and protocol deviations. For this reason, diligent review of the primacy, purpose and utility of catheters is required in all settings to ensure prompt removal. Variations in prevalence may help us to understand the variation in practice and offer opportunity for learning and improvement. This study aimed to determine variation in the prevalence of urinary catheters between patient groups, settings, specialities and over time.

Methods {#s2}
=======

Setting {#s2a}
-------

The National Health Service (NHS) in England offers funded care for 54.3 million residents, employs 1.2 million staff and deals with 15 million hospitalised patients per year.[@R14] Services are provided in a wide range of settings including hospitals (providing care to inpatients) and community care providers (providing care within patient homes, nursing homes and community hospitals). This study prospectively surveyed patients receiving NHS care from across the entire system, including patient's own homes.

Timeline {#s2b}
--------

Data collection started in July 2012 and is ongoing. All participating organisations and patients from the start of collection up to April 2016 (3 years, 10 months) are included.

Participants {#s2c}
------------

All NHS providers were invited to participate. Organisations joined the survey voluntarily in 2012 and hospitals were incentivised to collect data between July 2012 and March 2015 through a national pay for performance scheme, Commissioning for Quality and Innovation.[@R15] Since April 2015, data collection has been voluntary.

Data collection {#s2d}
---------------

Once each month, frontline clinicians from participant organisations were asked to collect data on 100% of patients receiving NHS-funded care regardless of whether they were perceived to be at risk for harm. For each patient, information on gender (male/female), age band (\<18, 18--70 and \>70 years), location (hospital ward, community, hospice, nursing home, patient home or residential care home), clinical specialty (medical, surgical, mental health, critical care, emergency department, paediatrics, obstetrics or other) and four harms (pressure ulcers, falls, urinary infection in patients with catheters and venous thromboembolism) were collected. No patient identifiable data were collated. Information was sourced from examination, patient report and clinical records. Data on catheters are reported in this article, other harms will be reported separately.

Specifically, to determine if a patient had a urinary catheter, clinicians examined the patient, reviewed medical records and spoke to the patient to determine whether a catheter was present. Patients were included in the sample if an indwelling urethral urinary catheter was in place on the day of the survey, or if one had been removed in the previous 72 hours. If a patient was included as having a catheter, staff recorded the length of time the catheter had been in place (\<28 days, \>28 days, days not known). Patients with supra-pubic catheters and other stents were excluded. These are the precise operational definitions that are provided with the tool to promote consistency in data collection and attempt to mitigate bias. Additional criteria for exclusion by place or specialty can be reviewed online.[@R16]

Measurement instrument {#s2e}
----------------------

The NHS Safety Thermometer is a Visual Basic application of MS Excel (Excel 97--2003 onwards) and is self-contained with no requirements for a network connection. The instrument can be used in any location across a range of settings and takes less than 10 min to complete per patient. Primarily, this application is used for frontline data collection, charting and reporting. The interface is designed to validate data during submission and minimise user burden through the use of drop-down lists and cross-validation checks. The user interface forces data entry of all measures so it is not possible to submit partial data. It also permits immediate evaluation of the data and includes four data views, including a survey form, summary dashboard, time series charts and a comparison report. Additionally, it offers a merge function, allowing data to be aggregated and viewed at the ward, organisational, regional or national level. Guidance is provided within the instrument itself and in companion documentation designed to address common questions.[@R15]

Data submission {#s2f}
---------------

The data for all patients surveyed in one unit were entered into one data collection file. For each clinical unit, a safety thermometer excel file of all patients surveyed on 1 day was submitted to a named site coordinator. The site coordinator was the registered user who collated files from all clinical units, merged them into an organisational file and submitted data to the Health and Social Care Information Centre (HSCIC).

The data were validated during data entry by the local lead, by the site coordinator prior to submission to HSCIC and finally by the HSCIC. Once all surveys were submitted and validated, they were merged into cumulative national statistics. National statistics are published with open access files that allow data to be reviewed and analysed (<https://www.safetythermometer.nhs.uk/>; [www.hscic.gov.uk](www.hscic.gov.uk)). These files have been used for this analysis.

Data analysis {#s2g}
-------------

Descriptive statistics were used to describe the population(s) surveyed. Percentages were calculated from the denominator (total number of patients surveyed) unless otherwise stated. Comparative statistics were used to describe variation between subgroups, p values \<0.05 were considered significant.

### Variation over time {#s2g1}

Data were presented in statistical process control charts as a proportion (monthly) over time.[@R17] Patterns of variation, unlikely to occur by chance alone, were identified 'a priori' (see online [supplementary table 1](#SP1){ref-type="supplementary-material"}) as 'special cause'. The line of central tendency (mean) was used to determine special cause variation and reset following episodes of special cause variation. The amplitude of change was calculated from the difference between the two means.
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###### Supplementary data 1

Subgroup analysis {#s2h}
-----------------

Secondary analysis on subgroups by setting and specialty were conducted. Inclusion and exclusion criteria are available in online [supplementary table 2](#SP1){ref-type="supplementary-material"}.

### Setting {#s2h1}

Ten rational subgroups were analysed (acute hospital, community, community hospital, hospice, mental health community, mental health ward, nursing home, patient home, residential care home and other) and used for the surveyed population description. Further analysis of three clusters of settings: all hospital (acute hospital and community hospital), all community (community, nursing home, patient home and residential care home) and hospice was also undertaken.

### Specialties {#s2h2}

Data were categorised into eight subgroups (medical, surgical, mental health, critical care, emergency department, paediatrics, obstetrics and other) by a clinical expert (DS). Five clusters (medical, surgical, critical care, obstetrics and emergency department) were analysed in detail. For specialty subgroupings, see online [supplementary table 3](#SP1){ref-type="supplementary-material"}.

Comparisons of average catheter use were made between subgroups (age, gender, setting and specialty) using negative binomial regression, clustered on organisation.

Ethical approval {#s2i}
----------------

This study is a secondary analysis of publically available deanonymised data. No ethical approval was required.

Results {#s3}
=======

Population description {#s3a}
----------------------

Reviewed were 9 266 284 NHS patients over the study period (2012: 1 023 875; 2013: 2 448 146; 2014: 2 531 555; 2015: 2 459 601 and 2016: 803 107). The population characteristics are presented in [table 1](#T1){ref-type="table"}. The number of patients surveyed by setting is available for view in online [supplementary table 4](#SP1){ref-type="supplementary-material"}.

###### 

Overall population characteristics

                          All patients, N   Catheterised patients, N   Catheter prevalence, % (95% CI)
  ----------------------- ----------------- -------------------------- ---------------------------------
  Overall population      9 266 284         1 194 902                  12.9
  Gender                                                               
   Males                  3 986 789         6 27 639                   15.7 (15.2 to 16.3)
   Females                5 279 495         5 67 263                   10.7 (10 to 11.6)
  Age, years                                                           
   \<18                   2 79 934          7892                       2.8 (2.3 to 3.5)
   18--70                 3 030 070         4 24 889                   14 (13.4 to 14.7)
   70+                    5 956 280         7 62 121                   12.8% (11.9 to 13.7)
  Location                                                             
   Hospital               4 831 918         8 96 280                   18.6 (17.1 to 20.1)
   Community              4 064 814         2 82 452                   7.0 (6.4 to 7.6)
   Hospice                19 266            4692                       24.4 (18.6 to 32)
   Other                  3 50 286          11 478                     3.3
  Specialty                                                            
   Medical                2368775           3 72 761                   15.7 (14 to 17.7)
   Surgical               1282256           2 83 697                   22.1 (19.8 to 24.8)
   Critical care          1 26 468          96 813                     76.6 (68.2 to 86)
   Emergency department   1 14 344          10 531                     9.2 (8.2 to 10.4)
   Obstetrics             1 90 181          35 008                     18.8 (16.7 to 21.1)
   Other                  5184260           3 96 092                   7.6

Population characteristics {#s3b}
--------------------------

### Gender {#s3b1}

Overall males were more likely to have a catheter in place than females (15.7% vs 10.7%, p\<0.001). This finding was also evident in hospitalised and community patients (20.6% vs 16.9%, p\<0.001% and 10.6% vs 4.6%, p\<0.001, respectively). Only in one cluster (hospice) was there no difference in catheter prevalence between males and females (24.2% vs 24.5%, p=0.821) ([figure 1](#F1){ref-type="fig"}).

![Gender differences in catheter prevalence by setting.](bmjopen-2016-013842f01){#F1}

### Age {#s3b2}

Overall, patients 18--70 years were more likely to have a catheter than \>70 years (14.0% vs 12.8%, p\<0.001). This varied by healthcare setting. In hospitals, patients \>70 years were more likely to have a catheter than 18--70 years (20.8% vs 17.5%, p\<0.001). In the community, patients of 18--70 years were more likely to have a catheter than \>70 years (8.6% vs 6.5%, p\<0.001). In hospices patients \>70 years were more likely to have a catheter than 18--70 years (26.0% vs 22.6%, p=0.006) ([figure 2](#F2){ref-type="fig"}).

![Age differences in catheter prevalence by setting.](bmjopen-2016-013842f02){#F2}

### Catheterised patients {#s3b3}

The proportion of catheterised patients who were male was significantly greater in community settings than hospital and hospices (60.5%, 49.9% and 48.5%, respectively, p\<0.001) (see online [supplementary figure 1](#SP1){ref-type="supplementary-material"}).

### Duration {#s3b4}

In total, catheterised patients were more likely to have had a catheter in place for \<28 days than \>28 days (72.9% vs 22.2%, p\<0.001), with the length of time unknown in a small percentage (5.2%). In hospitals, catheterised patients were more likely to have had a catheter in place for \<28 days than \>28 days (81.2% vs 14.2%, p\<0.001, unknown length of time in 3.9%). Conversely in the community, catheterised patients were more likely to have had a catheter in place for \>28 days than \<28 days (64.3% vs 28.3%, p\<0.001, unknown length of time in 12.0%). In hospices, patients' catheters were, like hospitals, more likely to be short term with most having been in place for \<28 days than \>28 days (62.6% vs 22.9%, p\<0.001, unknown length of time in 13.8%) ([figure 3](#F3){ref-type="fig"}).

![Number of days of catheter placement by setting.](bmjopen-2016-013842f03){#F3}

Setting description {#s3c}
-------------------

One thousand three hundred and fourteen organisations registered to use the NHS Safety Thermometer and supplied at least 1 month of data. The number of organisations submitting at least 1 month of data under each setting is shown in online [supplementary table 4](#SP1){ref-type="supplementary-material"}. Organisations can submit under more than one setting for different hospitals, departments or services within their organisational umbrella. The number of data submissions each year by setting is available for view in online [supplementary table 5](#SP1){ref-type="supplementary-material"}.

Healthcare profiles {#s3d}
-------------------

### Setting {#s3d1}

Overall 12.9% of patients had a catheter. In hospitals 18.6% of patients had catheters, in the community 7.0% had catheters and in hospices 24.4% had catheters (p\<0.001). Percentages by year are available in online [supplementary table 6](#SP1){ref-type="supplementary-material"}.

### Specialty {#s3d2}

The highest prevalence of catheters was in critical care (76.6%), followed by surgical specialties (22.1%), obstetrics (18.8%), medical specialties (15.7%) and emergency departments (9.2%) (p\<0.001).

Change over time {#s3e}
----------------

### Setting {#s3e1}

Minor changes occurred in the percentage of catheterised patients in both hospital and community settings ([figure 4](#F4){ref-type="fig"}). Percentage changes from baseline were \<1% in all settings.

### Specialty {#s3e2}

Minor changes occurred in the percentage of catheterised patients in different specialties ([figure 5](#F5){ref-type="fig"}). Percentage changes from baseline were generally small, the largest being a 1.6% increase in catheter presence in critical care settings, from 75.7% to 77.3% in December 2014.

![Temporal changes in catheter prevalence by setting.](bmjopen-2016-013842f04){#F4}

![Temporal changes in catheter prevalence by specialties within hospital settings.](bmjopen-2016-013842f05){#F5}

Discussion {#s4}
==========

Our results indicate that urinary catheters are highly ubiquitous within our healthcare system, with 1 in 5 patients in hospital and 1 in 14 in community care catheterised. Catheters are more prevalent in males overall. In hospital settings, catheters are most prevalent in patients aged over 70; the majority have been in situ for \<28 days. The highest prevalence is in critical care, where over 70% of patients have a catheter in situ. This contrasts with out of hospital (community) settings where catheters are more prevalent in people between the ages of 18 and 70 years and where the majority have been in situ for \>28 days. Catheter prevalence has changed only marginally over 46 months. The method used in our study, of repeatedly measuring catheter prevalence, offers insights into both the nature of catheterisation and temporal changes in observed patterns.

First, our observation that males have more catheters than females may seem somewhat counterintuitive. Two studies of catheters in the emergency room demonstrated higher rates of catheters in females.[@R18] However, closer examination of method reveals that these studies examine the insertion of new catheters (incidence) rather than the number of patients with a catheter at a given point in time (point prevalence). It is, therefore, reasonable to conclude that while more women have catheters inserted in specific settings, in the healthcare population overall there are more catheters in men than women. When looking at gender differences in hospitalised patients, our results are similar to available comparable data.[@R20] Our study was carried out as part of a large-scale measurement of the prevalence of harm in healthcare, with catheters being only one of four measures.[@R15] The opportunity to gather detailed information, for example the reason for insertion of catheters, was not possible. Further studies are required to explore the reasons for insertion of catheters. However, the increased prevalence in men can be explained. Males are susceptible to prostate disease, have longer urethras than women, are more likely to go into retention especially postoperatively[@R21] and have increased likelihood of long-term catheterisation.

Catheters are more prevalent in patients under the age of 70 years in community settings. One possible explanation for this is the nature of the NHS population surveyed. It is important to note that all patients surveyed 'out of hospital' were in receipt of care from a healthcare professional on the day of the survey. They are not representative of the community overall, but of a specific subgroup who may well have just been discharged from an in-patient setting, have increased chronic disease or disability. This may also account for the increased duration of catheter use. Guidelines for catheter maintenance have been published and widely accepted for several years.[@R12] There is a clear association between catheter days and increased infection risk. Current practice guidelines suggest diligent monitoring of catheter days to reduce such risk. It is somewhat surprising that there was a small but not insignificant group of patients for whom it was impossible to determine how long their catheter had been in situ. Once again, the reasons for this are likely to be multifactorial and may include challenges with recording, reporting or information handover. Irrespective, it would seem that the marker of excellent care would be to ensure that the duration of catheter use is understood in all patients.

Our study demonstrates no clinically significant changes in the prevalence of catheters over the 46 months of our study. This may seem disappointing given the available guidance for management of catheters but we cannot conclude that our results represent a failed attempt at improvement. Our interaction with participants in our study suggests that current guidance provides clarity on the management of catheters, once they have been inserted, but the clinical decision to insert or remove a catheter is still largely left to local decision makers. Healthcare professionals and policymakers may wish to address this in the future. Clearer clinical standards for the insertion and removal of urinary catheters may help reduce the prevalence of catheters overall. Our findings are consistent with previous literature suggesting that confusion exists among clinicians about when a catheter is appropriate.[@R7] While these temporal findings are disappointing, establishing the nature of the secular trend may prove to be a helpful baseline for national policy initiatives focused on reducing the prevalence of catheters.

Strengths and limitations {#s4a}
-------------------------

This is the first study of catheter prevalence at a national level, and its inclusion of nine million patients is, to our knowledge, unprecedented. Our study allows us, for the first time, to examine patterns and trends in the use of catheters in the NHS demonstrating higher utilisation in males, younger patients, hospital settings and critical care specialties. We have been able to show that further attention needs to be paid to variation in patterns of utilisation. The observed patterns have remained consistent over time and can be used as a benchmark of current practice. Our study calls for a review of the practice standards and guidelines for insertion and removal of urinary catheters and adds to our understanding of urinary catheterisation across the whole health economy.

One limitation of this study is that data were collected by frontline healthcare professionals. Slight differences in interpretation of operational definitions of measures, particularly the inclusion of patients without a catheter but catheterised in the last 72 hours, could affect documented catheterisation prevalence. Also although staff were asked to survey all patients under their care, we do not know if this occurred and it is possible some patients were missed, representing a potential source of selection bias. Patients who no longer had a catheter in situ (but had in the past 72 hours) were included because they are at increased risk of infection in the period immediately after removal. This could lead to an overestimation in the overall prevalence reported in this study. In addition, as staff know the data can be viewed at a unit level, a desirability bias may apply, resulting in under-reporting of measured variables. Training and guidance alone may be inadequate in assuring consistency of data collection.[@R22]

A further limitation is that caution needs to be taken in generalising these findings to other healthcare systems. The case mix in hospitals in the UK is changing rapidly. The scale of this study does not permit a detailed description of context that would be needed to make direct comparisons. In addition, The NHS Safety Thermometer does not collect any patient identifiable data, consequently demographic and time variables are collected as categorical rather than continuous data. There is, therefore, only limited opportunity to apply case-mix adjustment. It was not possible to collect important information such as catheter days, the reason for catheterisation or the appropriateness of catheterisation. We recognise this is important information that would help explain our findings in more detail.

Conclusion {#s5}
==========

Catheterisation in patients receiving NHS-funded care is variable depending on a number of factors including gender, age, setting and specialty. In hospitals, catheters are more prevalent in males, patients aged over 70 years and critical care, but the majority of catheters have been in situ for \<28 days. This contrasts without of hospital (community) settings where catheters are still more prevalent in males but between the ages of 18 and 70 years and have been in situ for \>28 days. Catheter prevalence has changed only marginally over 46 months, and further guidance is indicated to provide clarity for clinicians on the insertion and removal of catheters to supplement the existing guidance on care. Caution needs to be taken in generalising these results to the entire UK population.
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